Slenderness study of composite slabs modeled by explicit dynamic procedure by Mohamed, Yusuf Abdinasir
i 
 


































A project report submitted in partial fulfillment of the 
 requirements for the award of the degree of 






Faculty of Civil Engineering  



























All the praises and thanks be to Allah, the Lord of the worlds, for His 
countless bounties and blessings. I would like to thank Assoc. Prof. Dr. Redzuan 
Abdullah for his continuous support and guidance throughout the course of this 
study. His valuable suggestions and constructive comments provided the catalyst to 
succeed in this endeavor. The staffs at the graduate office and resource centre of the 
faculty of civil engineering deserve special thanks for providing the necessary 
facilities to accomplish this project. I am also indebted to my fellow postgraduate 
students for their encouragement and useful discussions. 
 
I would like to extend my utmost gratitude and appreciation to the Islamic 
Development Bank (IDB) for financially supporting me through their M.Sc 
Scholarship Program, without which this work would not have been the same as 
presented here. 
 
Finally, I would like to thank my father Abdinasir and mother Maryam for 
their endless love and support, and the rest of my family and relatives. Special 
gratitude goes to Jamila and Khalid for their patience and being a source of 














Composite slabs are popular flooring systems in steel-framed buildings. They 
have a lot of advantages which make their use the most feasible option in many 
situations. Slenderness ratio (shear span/effective depth) has a dominant effect on 
composite slabs. It is not possible to test the whole range of slenderness for each 
deck profile because of limitation in time and cost. A good understanding of the 
slenderness effect makes prediction of the slab strength possible, and contribution to 
such understanding was the main aim of this study. A nonlinear finite element model 
was employed to predict the behavior of composite slabs. Steel-concrete interface 
was modeled with cohesive elements and a quasi-static solution was achieved 
through explicit dynamic analysis. Modeling procedure was improved to avoid 
unnecessary computational cost. The study then focused on examining the behavior 
of composite slabs with respect to variable slenderness. It is found that at slenderness 
ratio 7.0, the slab behavior changes between compact and slender. Finally, the study 
explored the use of shear bond-slenderness equation by plotting a linear regression 
line. The application of shear bond-slenderness equation enables the prediction of the 
shear-bond strength of any number of slabs utilizing the same profile from only two 
sets of test data. It was demonstrated that the shear bond stress varies linearly with 













Lantai komposit merupakan satu sistem lantai yang sering digunakan dalam 
pembinaan bangunan keluli. Terdapat banyak kelebihan mengunakan sistem lanatai 
komposit ini. Nisbah kelangsingan (jarak ricih/kedalaman berkesan) banyak memberi 
kesan terhadap lantai komposit. Keseluruhan nisbah kelangsingan tidak dapat diuji 
disebabkan masa dan kos ujian adalah terbatas. Tujuan kajian ini adalah untuk 
memahami dengan baik terhadap kesan kelangsingan lantai komposit dari segi 
kekuatannya. Kaedah unsur terhingga (nonlinear) telah digunakan untuk meramal 
kelakuan sesebuah lantai komposit. Permukaan keluli-konkrit dimodelkan dengan 
menggunakan cohesive elements dan penyelesaian quasi statik dengan menggunakan 
analisis explicit dynamic dilakukan. Prosedur pemodelan diperbaiki untuk 
mengelakan pengunaan kos pengkomputeran yang terlampau banyak. Kajian ini 
kemudianya tertumpu kepada ujian kelakuan lantai berkomposit terhadap 
kelangsingan. Ujian menunjukkan nisbah kelangsingan adalah 7.0 dimana kelakuan 
lantai komposit berubah antara jenis padat dan langsing. Kajian ini juga melihat 
penggunaan persamaan ikatan ricih dan kelangsingan dengan memplot graf regresi 
linear. Aplikasi persamaan kekuatan ricih dan kelangsingan membolehkan ramalan 
kelakuan ricih dan kekuatan ikatan sesebuah lantai komposit yang mepunyai profile 
yang sama dapat dilakukan dengan hanya menggunakan dua set data ujian. Ikatan 
tekanan ricih berkadar langsung dengan kelangsingan lantai, dimana kelangsingan 
lantai menunjukkan ikatan tekanan ricih yang rendah. 
 
